The purpose of this study was to explore the psychological impact of parenting a child with a critical congenital heart defect and the feasibility and acceptability of integrating psychological services into paediatric cardiology care.
acyanotic defect; McCusker et al., 2013) . It is well established that compromised parental mental health can lead to long-term cognitive and behavioural problems in healthy children (Lyons-Ruth, Wolfe, & Lyubchik, 2000; McPeak, Sandrock, Spector, & Pattishall, 2015; Mirhosseini et al., 2015; Tronick & Reck, 2009) , and several theories have been articulated over the last 40 years to explain how parenting stress, parental mental health and child development are related (e.g., Abidin, 1990; McCubbin & Patternson, 1983) . According to Abidin and Burke's (1978) theoretical model of parenting stress, compromised parental mental health can disrupt parent-child attachment, increase dysfunctional parenting behaviours and result in maladaptive child outcomes. Parental stress and mental health are thus important intervention targets, especially among high-risk families.
Parents of children who experience a major illness or acute injury that necessitates time in an intensive care unit (ICU) experience significantly greater parenting stress and an increased risk for mental health problems, compared to parents of healthy children (Cousino & Hazen, 2013; Lefkowitz, Baxt, & Evans, 2010; Nelson & Gold, 2012; Ward-Begnoche, 2007) . For example, whereas the prevalence of postpartum depression in the general population is 10%-15%, it is estimated to be 39% among mothers of infants admitted to the neonatal ICU (Lefkowitz et al., 2010) . CHD parents may be an especially vulnerable subgroup given the unique financial, familial and parenting challenges associated with CHD treatment (Wei, Roscigno, Hanson, & Swanson, 2015) . Indeed, a systematic review of 30 studies on mental health among parents of children with critical CHD found that up to 80% report clinically significant symptoms of trauma, 25%-50% report elevated symptoms of depression and/or anxiety and 30%-80% report severe psychological distress (WoolfKing, Anger, Arnold, Weiss, & Teitel, 2017) .
Qualitative research with CHD parents can provide an in-depth examination of the factors that increase mental health morbidity in this population and offer guidance on how best to intervene. Two qualitative studies have examined parenting expectations and experiences among CHD parents. In a study with 14 parents of children prenatally diagnosed with critical CHD, parents were asked about how they coped with the diagnosis and how it impacted their expectations for parenting (McKechnie & Pridham, 2012) . Findings revealed that, even before the birth of their child, parents were focused on strategies to "regulate the intensity of despair," which for some parents involved the cultivation of hope, management of negativity and eventual acceptance of the diagnosis, and for others involved emotion suppression, an impaired ability to accept the diagnosis and an increased risk for subsequent mental health problems.
Extending these findings, Sjostrom-Strand and Terp (2017) interviewed 10 Swedish parents about their experiences parenting a child with a critical CHD 2 years after their child's cardiac surgery. Parents explained that, while the surgery felt like a "turning point" in their child's care, it also produced intense feelings of fear and anxiety.
The importance of social and emotional support during this time was also highlighted, with parents expressing a desire to connect with other CHD families and to have access to providers that could also provide emotional support (Sjostrom-Strand & Terp, 2017) .
Additional qualitative research is needed in order to understand the time at which psychological symptoms for CHD parents are most acute, factors that influence the intensity of these symptoms and What does this paper contribute to the wider global clinical community?
• This study contributes to a greater understanding of the psychological morbidity among families of children with critical congenital heart defects (CHD) and factors that influence this morbidity.
• This study provides insight into the feasibility and acceptability of integrating mental health services into paediatric cardiology care from the perspective of both CHD parents and providers.
• The integration of mental health services into paediatric cardiology care settings is a practical way to connect CHD families to mental health services.
strategies for how to best address mental health in the context of routine paediatric cardiology care in the United States. There is indeed precedence for the integration of mental health services in adult (Pomerantz et al., 2010; Post, Metzger, Dumas, & Lehmann, 2010) , paediatric (Foy, 2010a; Foy, Kelleher, & Laraque, 2010) and neonatal healthcare settings (Hall, Phillips, & Hynan, 2016) , with nurses often playing a significant role in the delivery and/or coordination of such care. The potential of integrating these types of services into paediatric cardiology care has not been explored in the United States, however. We present here a qualitative study with 25 paediatric cardiology parents (n = 15) and providers (n = 10) designed to gain a better understanding of the following: (i) the parent's emotional reactions to various phases of the CHD treatment process, (ii) the type and timing of psychological support that would be most useful and (iii) the feasibility and acceptability of integrating mental health services into routine CHD care.
| ME TH ODS

| Research setting
This study was conducted in partnership with The University of California, San Francisco (UCSF) Benioff Children's Hospital's Pediatric Heart Center-a multidisciplinary centre offering comprehensive care and treatment of infant, child and adolescent CHD. Parents and providers were recruited via flyers placed in examination rooms, restrooms and common areas (e.g., family lounge) in the outpatient Heart Center Clinic, the inpatient Cardiac Intensive Care Unit (CICU) and the Transitional Care Unit (TCU). Recruitment also occurred via an email sent to Heart Center faculty and staff informing them about the study, as well as during referrals of Heart Center families to other services. We purposively sampled parents for variability in time since their child's most recent cardiac surgery, age of child and gender of parent. Providers were also purposively sampled to capture diversity in professional roles and a range of years spent working in the field of paediatric cardiology. All procedures were approved by the Committee on Human Research at the UCSF (approval date: 10/ 07/2015).
| Procedures
Semi-structured in-depth interviews were conducted between October 2015-March 2016 by the first author (SWK), a licensed clinical psychologist trained in clinical interviewing procedures and mother of a child with a critical CHD. Participants were interviewed in a private location either in the CICU or TCU within the hospital (e.g., at the child's bedside), in an examination room in the outpatient Pediatric Heart Center Clinic, in a private interview room in a faculty office building across the street from the Children's Hospital or from the participant's home via Skype. Interviews lasted between 60-90 min, were conducted in English, audio recorded, and subsequently transcribed by a professional transcriptionist (transcripts were not returned to participants for comment). The interviewer took notes during the interview and created summary debriefs. All participants were informed that the content of the confidential interviews would not affect care (parents) or employment (providers) and that only the academic research team would have access to the confidential interviews. There was no relationship established prior to study commencement, there were no repeat interviews, and participants were provided with $50.00 remuneration for their time. A written informed consent was obtained from all participants.
| Semistructured interview guide
Both parent and provider interview guides began with an introductory statement about the study and disclosure of the interviewer's status as a CHD parent and clinical psychologist. The interviewer asked the participants to defer personal questions about her experiences as a CHD parent until the end so that the interview would remain focused on the participant. The interviewer reminded the participants of her willingness to discuss her experiences and/or answer questions once all items from the semistructured interview guide had been administered. The interview began by asking the participant to provide some background information in order to build rapport (e.g., "tell me a little about yourself"). The interviewer then asked the parents to share their "personal experience of having a child with a congenital heart defect," starting at the time of diagno- 
| Data analysis
The first and second author (SWK & EA) met biweekly to debrief after interviews, review transcripts, write analytic memos and interview summaries, identify overarching themes in the data and discuss data saturation. Using thematic analysis (Guest, MacQueen, & Namey, 2011; Miles & Huberman, 1994) , the analysis team read and reread interview transcripts and memos to identify major unifying topical areas in the data, and then, triangulating across interviews and cases, a set of subthemes. Topics were organised into thematic areas, based on interview questions as well as emergent findings.
Using the structure of a codebook to operationalise parent and child codes, the themes and subthemes were further defined and examples for coding were explicated and discussed. For instance, the overall theme of "Psychological impact of parenting a child with CHD" was identified as a parent code and defined as "Descriptions of experiencing trauma, anxiety, stress, fear and/or hypervigilance WOOLF-KING ET AL.
| 2787 while parenting a child with CHD." Within that code, the team identified a subtheme or child code-"CHD treatment process as profound parenting experience"-which was defined as "framing the child's CHD treatment process in terms of life lessons and finding existential meaning in the experience." This process was applied to all parent and child codes. Relying on a preliminary form of the codebook, SWK and EA then coded two transcripts together and an additional two transcripts independently. After discussion of coding discrepancies, further refinement of the codebook and methods for applying the codes, SWK and EA established inter-rater reliability by independently reaching coder agreement at the 90% threshold. Both researchers then coded the remaining transcripts using Dedoose, a qualitative data analysis software program, continuing to meet on a regular basis to compare cases and discuss the data captured through the coding process. The research team also shared preliminary findings with the providers and parents to member check the results of the analysis.
| RESULTS
| Description of research participants
The results of the interviews are summarised in Table 1 . We conducted a total of 25 qualitative interviews with parents (n = 15) and providers (n = 10). All eligible participants consented to participate, and there were no withdrawals. Providers represented a wide range of disciplines (e.g., cardiology, nursing, child life, and social work) and years spent working with children with heart defects (range: 6 months to 20+ years). Of the parents, 10 (67%) were mothers, five (33%) were fathers, and there were four couples in the study. Of the couples, two had infants (<1 year old) that were still inpatient subsequent to their first cardiac surgery, and the other two couples had children who were >5 years postfirst cardiac surgery (aged 6 and 21 years). The couples were interviewed both together (to describe the facts about their child's CHD history) and individually (to discuss their psychological response). Approximately 73% of the parents reported household earnings of more than $150,000/year, and 27% reported household earnings between $15,000-$60,000/year (reflective of the cost of living in the San Francisco Bay Area). A majority (67%) of the parents had more than one child, and 73% of the children were diagnosed postnatally (vs. prenatally). The age range of the CHD children of the parents we interviewed was 3 months to 28 years old, with 40% parenting a CHD infant (<12 months old), 27% parenting a young child (<age 14) and 33% parenting a teen or young adult (age 14+). Table 2 provides descriptive information on the providers and parents interviewed.
| Qualitative findings
Results of the qualitative interviews are organised according to four major themes, and further categorised by subthemes (see Table 1 ):
(i) psychological impact of parenting a child with a critical CHD, (ii) factors that influence the psychological impact of parenting a CHD child, (iii) how and when to psychologically support CHD parents and (iv) feasibility and acceptability of integrating psychological support into CHD care.
| Psychological impact of parenting a child with a critical CHD
All of the parents recalled with vivid detail the diagnosis of their child's heart defect, which was remembered as a time of shock, dis- T A B L E 1 Summary of themes and subthemes from qualitative interviews with parents (n = 15) and providers (n = 10) of children with critical congenital heart defects (CHD)
Major theme Subthemes
(i) Psychological impact of parenting a child with a critical CHD
• Diagnosis, cardiac surgeries and ICU stays are times of highest psychological distress • CHD treatment process as a profound parenting experience
(ii) Factors that influence the psychological impact of parenting a CHD child
• Distance of primary residence from CHD care
• Communication with CHD treatment team • Having additional children at home (iii) How and when to psychologically support CHD parents
• Times during the CHD treatment process that support would be most useful • Types of support that would be most useful (iv) Feasibility and acceptability of integrating psychological support into CHD care
• Parent receptivity to a mental health provider checking in during child's medical appointments/hospital stay • Importance of a mental health provider respecting parent readiness for treatment
• Receptivity of providers to a colocated mental health professional
• Provider concerns about feasibility of implementation and continuity of care 
Parent, 09
Parents also explained that the hospital stays associated with cardiac surgery, especially the first surgery, were extremely stressful. 
Parent, 06
Finally, about half of the parents had more than one child. While the logistics of caring for a medically compromised child, in addition to caring for one or more children, were described as difficult, the majority of parents identified the siblings as a helpful reminder that day-to-day life must go on as normally as possible: These families were able to stay engaged with activities that were unrelated to the CHD child's illness, which was protective against psychological distress.
| How and when to psychologically support CHD parents
The times that parents identified as being most in need of professional psychological support were also the times they identified as the most difficult parts of the CHD treatment process: diagnosis, cardiac surgery and the transition from the hospital to home-based care:
In 
| Feasibility and acceptability of integrating psychological support into CHD care
Parents were highly receptive to the idea of having an integrated mental health provider check-in with them during their child's cardiology appointments, especially while inpatient for cardiac procedures, many of which result in long hospital stays and time spent at the bedside:
For me I would have used that. And just because I was too young and inexperienced to really know what I was feeling was normal and I just -looking back on it I think
that it would have saved me a lot of heartache and grief. . ..
Parent, 09
Parents also noted that the offering of these services should be carried out with respect for the parent's time and readiness. Several parents stated that the service should be offered as a menu of options that can be accessed when and if the parent is ready: Providers viewed an integrated mental health provider as something that the treatment team would find very useful, especially if the provider was physically present in the clinic, serving as a reminder of the availability of the service. The colocation of the mental health provider was also described as optimal for allowing providers to refer parents acutely in need of psychological services: Providers noted several concerns related to the practical feasibility of an integrated care model. Limited physical space within the paediatric cardiology clinics, unavailability of mental health providers during nonregular working hours and, especially, lack of funding for mental health support were identified as potential barriers to implementation:
I don't think there would be any question that people would be grateful for it. . .but who is gonna pay for it.
And that's usually how it goes around here.
Provider, 109
There was also concern about how to provide continuity of care for parents once they leave the paediatric cardiology clinic, especially
given that most CHD clinics service a wide geographical area.
Providers and parents suggested the use of telemedicine and/or web-based approaches to providing ongoing mental health care outside of the CHD clinics to address this issue.
| DISCUSSION
The parents and providers we interviewed described the CHD treatment process as having a pronounced and long-term impact on the mental health of the parents. Consistent with the quantitative (Woolf-King et al., 2017) and qualitative (Sjostrom-Strand & Terp, 2017) literature discussed previously, symptoms of anxiety, depression and trauma were mentioned throughout the interviews and were reported as most acute during diagnosis, hospital stays associated with cardiac surgery and the transition from hospital to home.
The isolation, fear and hypervigilance that characterises the time leading up to, and immediately following, cardiac surgery has the potential to become chronic, increasing the risk for adverse developmental outcomes among children (Lyons-Ruth et al., 2000; McPeak et al., 2015; Mirhosseini et al., 2015; Tronick & Reck, 2009) . Connecting these parents to care at key points in the treatment process (e.g., upon diagnosis, during hospital stays) would thus not only alleviate mental health symptoms among a high-risk group, it may also be an important part of the child's CHD treatment, mitigating the well-documented increase in risk children with CHD have for behavioural, social and emotional difficulties long term (McCusker et al., 2013; Shillingford et al., 2008) .
While parents and providers were receptive to the concept of integrating mental health services into paediatric cardiology care, there were also some concerns with regard to the logistics of implementation. The practice of screening for, and some cases managing, behavioural health concerns has become more common in paediatric primary care settings (Foy, 2010b) , neonatal ICUs (Hall et al., 2016) and, most recently, European paediatric cardiology care settings (Utens, Callus, Levert, De Groote, & Casey, 2017) . The process by which these practices were adopted may be a useful model for the implementation of similar changes in paediatric cardiology (Foy, 2010a; Foy et al., 2010) . For example, the National Perinatal Association developed several "essential recommendations" for the integra- . There is thus a strong precedent for incorporating mental health services into paediatric medical care settings in the United States and Europe, indicating that the issues raised in our interviews can be systematically addressed.
To maximise the benefits of integrated mental health care for CHD parents, the content, format and delivery of the care must be tailored to the unique needs of this population. The parents we interviewed provided several key insights: (i) CHD parents want to be connected to each other for support. Establishing a peer mentor programme and/or having a web-based support group or listserve would allow parents to offer and receive emotional and material support from each other and address this missing element of CHD care.
(ii) The psychological care must be accessible in locations and at times that can accommodate the needs of the parents. 
| Study limitations
The findings from our study should be interpreted in the context of several limitations. First, while efforts were made to purposively sample a variety of providers and demographically diverse parents at various stages of the CHD treatment process, and to continue recruitment until theoretical saturation, we acknowledge that the views expressed herein may differ from parents/providers sampled in another hospital and/or geographical area. Second, while four couples participated in our interviews, we did not have enough data to draw conclusions about how CHD affects the parenting relationship.
Although this was not a primary aim of the current study, relationship quality is likely an important moderator of the psychological effects of parenting a CHD child, and the results presented here do not reflect this. Our findings also exclude other important subsets of CHD parents. For example, while non-English-speaking parents were described as being disproportionately affected by the CHD treatment process, we did not interview any non-English-speaking parents nor did we interview any non-U.S. citizens. The psychological impact of the CHD treatment process on these parents is likely more extreme than the parents we interviewed given language barriers in communication with providers and other parents, as well as out-ofcountry travel inhibiting access to social and/or familial support. 
| CONCLUSIONS
Parents of children with critical CHD need access to mental health services, and integrating these services into routine paediatric cardiology care is a novel and practical way for parents to receive the treatment they need. The field of paediatric cardiology would benefit from the development of a task force or working group on the integration of mental health services, which could rely on other areas of paediatric medicine and the AEPC psychosocial working group as a guide for implementation. As suggested by the AEPC, nurses are an essential component of an integrated care model, providing frontline inpatient and outpatient psychosocial support to the parents and, when needed, referral to licensed mental health providers on the treatment team. As the field works towards these systemic changes, in the short-term, the formation of parent mentoring programmes, clinic-based listserves and/or parent support groups (inperson or internet-based) would provide immediate access to peer support in a way that is feasible and relatively easy to implement.
Such comprehensive support for CHD families has the potential to improve the long-term behavioural, social and emotional health of children with critical CHD, while also enhancing the well-being of their parents.
| RELEVANCE TO CLINICAL PRACTICE
This study makes visible the mental health needs of CHD families from the perspective of both parents and providers. Mental health services should be integrated into inpatient and outpatient paediatric cardiology care as part of a comprehensive, family-centred approach to treatment. Nurses can take an active role in moving towards an integrated care model by receiving training in mental health screening and brief interventions and advocating for mental health services nested within paediatric cardiology care settings.
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